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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize characteristics 
of the photonic crystal waveguide and to reduce the 
manufacturing cost. 

SOLUTION: The photonic crystal waveguide is provided 
with a photonic crystal 14 structure which has a slab 
optical waveguide 3 on the top surface of a substrate 2 
and also has refractive index variation areas 13 with a 
different refractive index from that of the core layer of 
the slab optical waveguide 3 arranged in a lattice array 
shape at part of the slab optical waveguide 3. In this 
case, the refractive index variation areas 13 are formed 
of the same material as the material constituting the 
core layer of the slab optical waveguide 3. The refractive 
index variation areas 1 3 are arranged in the lattice array 
shape on both the sides of an optical waveguide area 6 
where light is propagated. The refractive index of the 
core layers of the refractive index variation areas 1 3 is 
larger than that of the core layer of an area off the 
refractive index variation areas 13 and the relative index 
difference is about 10~4 to 10-2. A unit lattice is in regular triangle array. 
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(2) 



+K<bm*tm*WUnXK.mmz1%&kki>lc % Stria® 

#m t -r 5 nt 1 * ft temntm 2 iceito 7th-«> 
im&m 4 ] sfria^ ? •?ytm&&<D-i$tw\ct£o xm 

5 ] striae 7 ^*»tti»«>— iBwicRrt- 

[Msft«6 ] «rEB$f*Kfb««K: J: -Sft^OWt*^ 
1 5 ov^-r*t*» 1 ^(CiEifeO^^ 

ft o T V> 5 r £ t -TZ ft *^ l Tbmm 6 <D V * 

nt*« 9 ] stria* ? 7itm&m±# ? * ^sg&jg* 

1 £fcf±fl|*S3 73r£fl»*«8 OV^tu^l ^fcfB 
^7ixKI, =r«, ±**9:y K»j&*6>jfc3*9^* so 
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x Mr ib =1 r « KaBRtt icmt tT»gaic J: -5 jb *f 
Itt*S 1 1 ] ttEHMm 1 0 <o»at^rife^j3v^T. 

[0 0 0 1 ] 

[3§^coM1-<5 &«#!?] *»H«t:7* h=-y?m&m 

[0 0 0 2] 

[0 0 0 3] 7* h^2X^«f*SMSKJC0V^tt, J.D. 
Joannopoulos^^ "Photonic Crystals" Prince ton Univ 
ersity Press, 1995. pp94-ppl04{£iE^c£*LTV><5 c 

[0 0 0 4] HI O^^t^Hll lfl»*07* 

fi> S^2i:. ^<r>mWL2tD^tm\^Wt\-fhtiti^7^% 

Sft*-^9j&SRJt6>tt^:«3tfcftoTV^5 0 

9 COMIE^ 7 7ftm$im 3(^)371 {c^jst-^as 
5>0®Jr^{i x >5 , Jffl*f*aEft«* 13$: 

[0 0 0 5] ^ 3 fi, Ti^^ 7 KH 1 

0, =*rmi 1, _b^P^^^ KSl 2^f>ftt). MI2^ 
ft*— ^9l4±«(OJi»^7y Kil 2^bT^OTa5 
^7 7Kfl0«-Ciau P3tt^R|*«ALTVN 

[0 0 0 6] ^ft*~/l-9 0^^gE^J^^7 5/i/ 

(Bragg) ^#€r«fcU, ^eoKft^^fcR**** 

[0007] 7t b = ^^afi»iSKi co3te*jft^«6 
7 7>f/<5S:a«Lfet^ % AM77^^4^f)3tS 




3 

5t>*t>&$ testis* 

[0 0 0 8] S&ESft*— /l" 9 tt. EI 1 2 {^-T <t 5 

fif* m^^A (EB : Electron Beam) Vy?77>(b 
EUS&4*>=>vn'# (R I E) lcioT»rtSii 
5o aa*-/U9OSSfi0. 1 — 0. 24/im, 
ttO. 6 — 0. 8/zm. fcTy^ttO. 18-0. 36/i 

[0 0 0 9] 10 

[0 0 10] (1) (MO-CVD) jfefcSV* 

fittRffljSfi: (LPE) ft* Victor. 
3£r«f8t* 5T»^?y KB 1 0, 37111, ±§B^ 
?yK112fc tt«ffH*JH*fl4H-5. 

[0 0 11] (2) 53£*9^ttifC^9^3ft»tt»3 

LtaBft UTff«t5. 20 
[0012] rftfeo^ffiKfevvr, S«2C9igJn*. 
fulEMO-CVD&^L PESTI4 5 0 0 — 7 0 O'Cm 

[0 0 13] roJ:5*i*ffi^o-t^»i»J»^jiuv> 0 
[0 0 14] — *\ 9 OfBHiEtftt^f *y 

+ (R I E) Ciotfi?^ S**-^9 0 

[0015] £ fete, MKf^BHrax, «xtii]ii8 
[0 0 16] ^ipC, «*©»3S#«fcfc:«fc*btf. 
[0 0 17] #»9J©Btt«u eS^oSSSiS • 
[0 0 18] #3£^o{t&OIift|± % • 
[0 0 19] *»W©IWE*feWc*o««>atti:«f« 
[0 0 2 0] 

!5oi:*5t)Tfc5o so 
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[0 0 2 1] (1) **0*ffi*!1^9^**tt*«r*i- 

5 1 1 ic^jis^ 7 * 7 ^**jsis 

«as»^iB^I (TW) tt*cE«**Lfc^* h^y^tt 

MTEJBSf WflsWKttttE^ 9 *tt«o = T S £r « 
£ 1^ W«T^o*SgMi: J: dfl«f*C 

«O3T«OH»*±0 *S>*fcJHlff*»41 
O^-lO- 2 !^^ »E^9^*W*Kf±*9^ 

[0 0 2 2] :oi547t h-y^»*»lt»H:, K 

[0 0 2 3] MR±fcT«*9y Kl, = 71, _L2i5^ 

SOR (synchrotron orbital radiation) 

[0 0 2 4] (2) ttC¥S (1) !7 *- h;=.s> 

rlSrTlfU^^y Klfc±»^9y KlTtt***oivf 

[0025] coj:)ft7*bsy^»IWtBii, ttr 
IB^« (1) ©M»#ttfc*5V*T, S«o^gatc^«^ 

$ * 5 r t \z X o T«3Si" 5 o 
[0026] (3) itrte^© (1) *fc»«t (2) co 

[0 0 2 7] (4) fltria^a (1) 75S^S (3) <0« 
[0 0 2 8] flWB (1) O^SJCj:ixtf % (a) 7* h 

^ =2 r ji ^r«^-r ^>^s t in 




[0 0 2 9] ( b ) JH*f **ft:«*r±E=ft **^E?B 
[0 0 3 0] ( c ) 7* h = y*ttA*jmoffitfc:* 
^^ZfimmbtolM? 7 y KSSrilUTarS^aliR 10 

[0 0 3 1] (d) 7* h = y^«ft*»Bl4-t(D»a 

^7^*«»o_hSR^7!x KIlrlLTnril: 
JSI* LT*RjBa*Jc J: SJE*r«Mfc«r£ D $ 

[0 0 3 2] (e) W««ttfcM7* h = 
[0 0 3 3] (f) ^?^X«M«r4r«X«ttllT« 

[0 0 3 4] MTB (2) ©#«CJ:*ur % t«^7^ 30 

[0 0 3 5] MC (3) <D^m\Z£tlft^ 

j&sejg-r 5 3feWS«« 3 *lT v > 5 r i: ^ v 

TffiWi-^ 0 bfc^ oT> £££3-<f;f, 3t©fi»*fii 
[0 0 3 6] ffirte (4) ©#«fcJ:*t«, *H=-?!l«r*^ 
[0 0 3 7] 




[0 0 3 8] (^S£»!Bl) BlMH4li*S«o- 
[0 0 3 9] *Hl^Si©7t h-y^«M8Bl 

[0 04 0] X7^*fiB3lt g|2^^J:5(C. 

0, =7111, ±»^7yKIl2lcJ:oTi*Sii 

[0 0 4 1] 3711 mJ®#f*£r*# 
t^liGeOa^SftlUfcSo 

[0 0 4 2] £fc. JB*f*SSSr**<r5fc«>, 
7yK112«gl:> (H 2 ) aDJEEfrfi^o 

[0043] ^7^*jSB3S:#^-r5«.a^s 

fciUUiSP^y Kil 2 0f$|^l 5 fim^ 371 

[0 0 4 4] S2(C^J:5^, *^fc:»5»rS«G> 
»oT»^iB3m (TW) ttfcJffl*f*3E{b«*l 3#R 

[004 5] BT?f±H*f*agffc«« 1 3 I*£jh,«x3 fll 
Rrtfett. ■5-fr5Wi:^IB'CjEHA»»^ (triangle 
lattice) a»&*S¥ffi*HP£1*/£LT^5o Lfctfo 

[0 0 4 6] MIEHH^te^tDtV^tt:, 
0. 5 /2 m, «#f*£ffcfi«l 3^gl(iO. 45 M m 

[0047] «rESJf*asfb««i 3<oarJi©H*f* 

[0 0 4 8] rftfeJB*f*aefl2««l 3Sr^9^*W« 

[0 04 9] 7th = jy^S*14H M4B^&OKU 
Aofci:*.tf3i^wu— if^jg^-t-sjg^ (uv) 




5 e 

[0 0 5 0] :ofcS, *arORttttJCJB#fWSCflS 
U^:tS^*JB»f*aEft«« 1 3ft«aiJ3EU<»WS* 

[0 0 5 1] ttftttHC^fcSv^tt^ojBiattftE^I-C 

|jlOx*^w<y KURSK** ^^At5:i 
tSrS-itftixSo 

[0 0 5 2] ^©*^ft*7tni?- #:7;*- h-s^SS 

^^^>ix5o Lfc^oT. :7* hny^fiftl^V^T 
14, ftiPflHMs itW^R-eStftSftS^^ K** y 

fcfcft*. 

[0 0 5 3] I*f*©*tSfl^7XTl. 

[0054] 7*b=y^t»m 

«3fea*Tl4JtBW*SS#tt 0 . 7 1 *f£Lh*# 

[0055] l**u »^otry^-, 

[0 0 5 6]-*. *»H©J:$fcfl*r«BS#0. 0 1 
£ * ft v**frf±l0X«** t ft r> . 

[0 0 5 7] ro«^Srfc5i>U»U<*^fi^tt«i- 

y^»S*Bfc:fcl4Sft«*Eit*14R = t a n h 2 (ic 
L) T^cftix, ^-K^Mt^^g^L^a 

[0 0 5 8] rtDJ; JB*f«ftlcJ:o-CJ|frT-«:» 
riW-S*S\ HRfc»^»#/hftvw>"T\ SS»$!r 

ItS-i t ft 5 r t &t>*>z> 0 

[0 0 5 9] ft*, «HB:7* h = y^»aWttJ»103ft 

6 o - $%w tc tt a* * y T 4 '< 4 &mtt ft tb. 
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W*— =&— K77^ '<#*fli ft tix v * s 0 
[0 0 6 0] mi&7* F = ^»**SBlO*l« 

«s rtic^a- h i#k 

■ Six, *»i:Rttfeiifc*77^^>f KWcioT 
^rtt^ttA*^ ^ r -Y '< 4 -^til** 7 r -Y 5 

**JBfiW«Kil4, OElctiiJtS^ya^iS 
^7^M$ 6icr*fls*«***»««)— »te**ft 

[0 0 6 1] rcoj; ?t£7* h = y^fii*SBl -C 
Ltt^#»*«* 6 ^-MCA^ ft £ , 

f43gi®ft*v5o *OgtJC, Vvb*S^y^*fl=«»fc 

SW*#4**»ft*** 

T^»jSS««6SreJ8U-CV>< :i*as«fft*t5o 

[0062] zn&ftj&^mzmm&MzmmTz&M 

teO££&£>$>V\ (1 + 1/2) a£*<oSE*«0>£# 

30 r^d5pJ^T*^5o 

[0 0 6 3] CO* 5*7*- K^y^JBfiWR 

Kico8gag*fejcoVNTIfe^i-5o IS3tc^-rj:5lc % 

X 0^35 (S i O z ) ^7^"CT§P^7 jx KJ1 1 0, =i 
TS 11, ±«^9y KSl 2fc»*UT2*5c*fill!: 

&5S3a (^7^«883) ft*. Sffi 

2 f4^^^f 7 ^ # 7 ^ fc J: V \ 

[0 0 6 4] ttr^^r^ i i icnrnmrnzmxtsitztz 

40 A^tcy/U-^^^A (Ge0 2 ) ^» U ^ (P) ^<D?Fffi.m 

mSC&Z a (Hz) iflJE&fJlSrSL 

[0 0 6 5] IMBTffl^^y KSl 0O»ft»4»l 5 ^ 
m. 3711 1 tfWftf4l£/x nu ±§P^^ix K1120 
i¥ft(4^1 5 nmXhZo 37^77KOitI 

[0 0 6 6] o#**C. %iiSS2 4 8 nmOK r - Fx 
so ^ri/vl — 193nmOAr-Fl/-f, 




y ag i — if m2h&^nfg4mm&wm) ft^r* 

*ki-Z>Mft/</i>xyt m&%) 2 0£ s H4Jc^i-j:5 
lC x ^7^l!ttft-7^ ^ 2 1 LT^ 7 ^*»SB 3 

[0 0 6 7] flBftfett* «rH8, SOR#, KftK, ffi 

[0 0 6 8] ::Tfif62^7^S^-77^ 

<li*M^2 2^ fcii|f7thyy/77^ 10 

y ^i/pm-z^mjs? *m 2302 ^ 

^^2 1^2 20^5/^1 /imTfe^o 

[0069] rttjcj:oT. -i&£ i^a>mmtm± 

[0 0 7 0] — 2f N l&MSI 8 1 0 n m#5503ff*^i8 

[0 0 7 1 ] -C0^fi:Ge02^P^^f7^ 

[0 0 7 2] *^*fi8l#{cj:»jja*r*aEftS:^i:s*S 
tt % f^f^tO. 5-1 WM&-V* 

[0 0 7 3] ^7^)iiW3aOW{:W 
2 OfcflMtLTfc. ? v K» 1 2 Kf± 

GeOz^ft^^TV^V^ -?#M&#J^: £ -5 Jffl #r 

[0 0 7 4] 3=fc N Ge0 2 !rttL^V^7^{C3£g 40 

[0075] ft&:*\ ¥ffi^»^■1^^x^i®^r^©av^^6> 

[0 0 7 6] l-fcfr*>, iioi 5 ic^sswostetettt 
H*f*«*s/h* v^aofc*- Ktt^fitft*S/h£ < ft t> s so 
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#««Tfti>«« (%sf&ffi«6) 
i o ofix i o ofl^& i ooooixiooo o<{@t 

1 x l mm z ^& 1 0 0 X 1 0 0mm 2 ^t < ft 5^ 
ae**>f X (jtS) ^Sl-6^yf (25. 4 mm*- 
15 2. 4mm*) T£>5 d £ ^5 i H/l±f*£< 

n«*ftv\ 

[0 0 7 7] 5ft«*^f>We>^ft<t5JC, 
ttllf fctt^T««>T«*ftJB»:r o -fc ^ [c iD7^;^ 

[0078] ^mmmm i k j^tf«r«>»**#i- 

So 

[0 0 7 9] (1) 7tF-^^ B Wl©|^ 
«*13lt ^7^*883 (^7^^»S^3 

a) ©aril lzm&i-zttshmcttmxA^ftffi 
fc-r<t5^ft9 x e**oiss«Rfc5v^ttjs*3Sia 3 6s 

K»ftJcft*.5J: 5icft5o Ifc^ot, fc^^j^ N ffi 
[0 0 8 0] ( 2 ) B*r*SEfc«* 1 3 HjEH^|^»^ 

Bait ft ms^^^^tfc^ i*» 
*ftfi«*oa««i«*fcf±tt*aiift«BEi-ft 0 

[0 0 8 1] (3) :7* h = y^e*#«Bio«3Sfc 

SOR#, *^JRfeJ:^5Ec*^«e!>5*>ov^ix 
x ^ 3 *> _ba$* ^ j, KS l 2 Srii tt 

as^^^o^ao^ft^-ftH^ae^fli^^jgjg 

[0 0 8 2] (4) 7*hsy^iJltJ(Ki|i t o a 

ttT-tt, SOR*, *^i»*5J:^5ff^«<D5*)0 
V^-fix^Sr, ^7^|»3(OJ:S^7y K«l 2 £ 

B*f«ffcfc£D**Tft*U flEXoJidftsy^:" 

[0 0 8 3] (5) ^7^i^3aia57thn 
y^ttftSrffSHR. ItSUft^DXS^SrgbftVN^fe^ciirS 
ftffi««Mb f HSftMfb, ilftfcHSrtiS'CSS. 

[0 0 8 4] &MMm2) H5*3J:tfBl6W:*3SWo 
«&O^J6»« (^%^ffi2) ■e*57*F = y ^JSfiij 
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[0 0 8 5] *^JS^ffi2fi^7^*«K3 t UT*T 

mytm&L& 3 b s y * h ~ ? ? i <o 

[0086] -rtjit>ib. *nmi&m2&nMmmi tm 

[oo8 7]#c, soRytmmzxzmmmmktetf 
^^^s&tcit-<T2^#< i 0- 2 -e*>s o ffeo^^ 

[0 0 8 8] fcfcU 7tK-^^Wio*l 

hW|sf£ UTS i 3N4/S i OzSriBlV ^*l<b 

^&T#btl5^:lt^^~3 0 dBJ^T-efc^o 
[0 0 8 9] ^fc. KMV5lk<D%\\<D^WLb IT, Affltt 

e^rS]^sa^^f^^bT8ffiw±T$>5o -<z>£4 

V\ Zfbh(Dm&, - 5 0 6 0 d B <DMfcM^&n 

[0 0 9 0] *»i2 07t h^y^MtiSKl 

[oo9i]*iM2m =^>sts2±^^ 

CO|-iMM3 btC5S^lCSOR (synchrot 
ron orbital radiation)** l&tt Ltl$r$^fbl« 1 
3 ^r^ia^J^^^ UT7th^y^eil4 

[0092] ^teL&v^. n>-^2 _btc x 7 
^{fc^y ^ Ko^n*Tfc5 7'y^^y r ^ KB 

LT£i5^ 7 5/ KS 1 0 ZMtfttZ (B 6 o *° 

[0 0 9 3] o#*tC. Tffl^^jx KJf 1 0_h-v :7y3i 

[0094] mu^rmi lJbl^ BMBT«* 

K&) 3bSrfEaW-5 0 #SoJKfffif&l2l6 

So 

[0 0 9 5] 5 3(D^a*^ so 



1-218627 

12 

[0 0 9 6] i<oi5 4^7y**8B3©«**S 

[0 0 9 7] *fc, :^S(^t'y^Ma!)t« 
3 b 5 k 5 «o*mfcfev* 

[0 0 9 8] of |: N t«?M3 b±iCX*Sr»ia 

«§1 /£mOX»»iR«:SrRlt^i«5tOX»^^^Sr^U 
rffi«SSift#5j 0 . 7nmOSORtt>IMl0 2 

[0099] tf9*m&^* * (Dm^ t nmtt v . » 

^jR^^OggV^Xlft-r ^ * SrS® Lfc S OR^i 1 o 
JBl lfcJSWSitSo -toft*. ^r|lll:io~ 2 t 
[0100] xm-?*?(D?:m*o. 25 n 

[0101] C<^#^^^lt(Cit-<T«5^^T 

[0102] ^mmmm 2 -criixnEXirais 1 istts 

[0 10 3] (JOfc»tt3) H7tt*»WOffi(^3tl6» 
tB ««»IB3) ^S7th^^MWo¥I 

[0104] *ni6»«3-ett, B7fc5*i-J:5«^ JB 

»f«ft*ttfil 3iCj:^^ffi*&^^2^^^*&^ (hexa 
gonal lattice) JRlCiB?lJLT&£o 
[0 10 5] EA«J!Mfr^riTEfll**JJ:VTM«*fc 

[0 10 6] ft*. *»H"Ctt. Lt»«© 

fct>2 3nijfiW"C*>«. 
[0 10 7] (^JS^®4) E8(i*»W^ffiOSIJ6?g 

[0 10 8] *jHfc»tt-Cf±. h=s>*»J6W«» 
1 o ^«K^«c 6©-flSl:jBotRitb*i5 JB Iff *SEft 

^fir^JGl, G2, G 3 Oft^fSJPH (fyf) a 
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5 v 5 ^ *y - f > VtzMXh 

So 

[0 10 9] #J^!^j;t£;h,&i^ fe^Gl, G 
2, GSOfyflrau a 2 , a 3 <!:L7U§£\ ai>a 

[0 110] ^*-K*lsyktefe*<D\l*>y^ZfoZ > m<fr 

[0 111] fcttlf, ft^tTyf aiSai, a 2 , as 
• • • (Oi 5^L-fo/hS< ft5Gi, G 2 , Gs • • 

2£S A. b # 5 A bi , A,b2, Ab3 • * • CO X 0 \Z%r*'J> 

cxh^>t^^xmm^\ 2C 

[0 112] r^i^m^ -f?y4rEUtm*&'J> 

[0 113] ***^«4-Cf±36*«««6co-«fj:o 
ftf, * 7 3 — ffill^cTiS$f«l 

So 

[0 114] LfctfoT* 3ft (A*J6) fcfc^llcW 
ft-*-* £ b iaoT^Ofe 9 ffl L^fpj^r^^ 
[0 115] Bfrl5»^J{cSSlC3tSriiAS 40 

[0 116] **»«H84^J:tu«3te»RKRth<oife 
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[0117] tris^fftoftajr^ y^oa&stt^J 

6 o-ascoji £ mzwtv X t i V \> 
[0 118] (^J6«JB5) H9«±*3SW^teo|Bft?g 
Ml (HJ£l£3S5) T$>57t h = ^^iea*SKO— g|5 

[0 119] *l«l5 07t h-^^J^MSSl 

So 

[0 12 0] -rafcfcfe. :7* hsy^MWRl^ • 
S/ » a ^£*£ 2 *>±\Zj»& Lfc^*^*&& 3 b (77 

[0121] i©J:5IC7 9^*S»3tIS2j5^ 

[0122] *mffiMms<D'7* h^iy^m&m&mi 

[0 12 3] «±*»W#teJ:oTftSftfc»H*»lt 

[0 12 4] fl2^^tt*«±fcffrfi*¥ 

[0 12 5] GaAsIfilCGaAlAs 
ICi5^7^»SB3^Lt7t h~!X*»42* 
««CO»^^J±, 0. 7-0. 9 /t xnO«ftft«rTfi6« 
I n PS^±tC I n G a A s P{fc^*^#^-^& 

7^- hsy^MWUM)^ 1. 3-1. 5 M m 

[0126] ^±oKW-ett^^b-r*3SW#fcj:oT 

[0 12 7] *»Mtt*tt< fct»*S|tt»fc*i-JB* 
[0 12 8] 
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[0 12 9] (1) 7* h = y JH*f« 
C#R^o#R fi»*fc: J: S JBftVSfcfeatflK * *t 

[0130] ( 2 ) *ffi»^#:£Afc«»^<oifrS\ T 
[0 13 1] (3) 7* t^y^JBAW&KoKSlcis 

[0 13 2] (4) #7*#»iSKfcJ:*:7* h = 
[0 13 3] (5) X7^iW^f«^Ti 

So 

[0 13 4] (6) *PBI^^^*#KBSrS«^fe«35S 
[0135] ( 7 ) «^ ^riKMKcKlt 

[0 13 6] (8) *?:/#W«|g©— *C»o-C*-? 
6r £(c£oT. 3fcOfi**rtlft»b**6ri:*s-C* 
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[BB4>ffi¥ttR9J] 

[IU1] 3M6*» (2Ufc»«Bl) 

[■3] *nffifim\v>7* h = y^tS*WK0fHH 

10 «r»i— «S:KrHi: Lfc**«B-C*>So 

[B 4] *««»ttl©7t Fsy^ttMKBoffll 

*BMW £ #ifc ft «sC« Srffi B T *> 5 o 
[EH 5 ] **Moteol6Jfe?i?tt (&N0E$IS2) 7*1hZ>7 

* h=. y ^je*wasa<D*i»sr^i-«jjtB"t?a>s. 

[B6] **J6»tt2 07^- h = **tt**«»Sr*i- 
20 * h = y^»*i»R»0«**:«-J-«*B-C*>5. 

[B8] *&m<r>fc<»%mm mumm*) -q*>z>-7 

So 

[B9] *»WOffiO*«?gffi (*Jfi«lB5) 

[in io] k*o7* 

««B-e*>5. 

[Ull] '&3k<r>7* F = y^*»»ttK«r^i--»* 
30 KffifcUfcft«B"Cfc6. 

[Bl 2] «*©7* h^y^atA«R««>fmi::ttA 

[W*<oRW] 

3a-#?^*m 3b-ti*m 

7 -A**, 9-2S«*— /K 10 

-T»^7yKi, 11-371, 12-J:tt*?*K 
13-B*f*«ft;««, u-7tfsy^8i, 

40 2 (K^^X) > 2 1-^^fitt«^ 

2 2-^ 2 3-5J?#7^«. 
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